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Value of thyroid echogenicity in the diagnosis of chronic
autoimmune thyroiditis™

Importéncia da ecogenicidade da tiredide no diagndstico da tireoidite crénica auto-imune

Danilo Bianchini Héfling", Giovanni Guido Cerri2, Adriana Goncalves Juliano®, Suemi Marui?,
Maria Cristina Chammas®

Chronic autoimmune thyroiditis is currently considered as the main cause for hypothyroidism and its diagnosis
is based on clinical manifestations and laboratory tests results. The most significant laboratory marker for
this disease is the presence of anti-thyroperoxidase and anti-thyroglobulin antibodies, the latter being the
most sensitive one. Aspiration biopsy shows high sensitivity and specificity but, considering the invasiveness
of this method it is reserved for cases of suspected nodules or fast growing goiter. Scintigraphy is unnecessary
for the diagnosis, considering its low specificity and sensitivity. Both B-mode and duplex color Doppler
ultrasonography have rapidly evolved, becoming a simple, noninvasive and reproducible method with high
sensitivity for the diagnosis of chronic autoimmune thyroiditis. Echogenicity is a relevant parameter at B-
mode ultrasonography because of the close correlation with cytopathological findings besides the high
sensitivity in the diagnosis of the disease. Although this is not a specific parameter for chronic autoimmune
thyroiditis, considering that it may also be found in Graves’ disease, postpartum thyroiditis and subacute
thyroiditis, such disorders can be easily differentiated both by clinical-laboratory and duplex color Doppler
findings. Thus, the present study is aimed at evaluating the significance of thyroid echogenicity in the diagnosis
of chronic autoimmune thyroiditis.
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A tireoidite cronica auto-imune é, atualmente, a principal causa de hipotireoidismo e seu diagnéstico baseia-
se nas manifestacdes clinico-laboratoriais. O marcador laboratorial mais importante é a presenca de anticor-
pos antitireoglobulina e antiperoxidase, sendo este ultimo o teste mais sensivel. A biopsia aspirativa apre-
senta alta sensibilidade e especificidade, porém, é um método invasivo e, por isso, reservado para quando
ha presenca de nédulo ou bécio de crescimento rapido. A cintilografia é desnecessaria para o diagnéstico,
ja que apresenta baixa sensibilidade e especificidade. A ultra-sonografia, tanto ao modo B como ao duplex-
Doppler colorido, evoluiu de forma muito rapida e tornou-se um método simples, ndo-invasivo, reprodutivel
e com alta sensibilidade para o diagnéstico da tireoidite crénica auto-imune. Ao modo B, a ecogenicidade é
um parametro de extrema importancia, ja que, além de apresentar alta correlacdo com o quadro citopatol6-
gico, também apresenta alta sensibilidade para o diagndstico da tireoidite crénica auto-imune. Embora este
parametro nédo seja especifico da tireoidite cronica auto-imune, pois também pode estar presente na doenca
de Graves, na tireoidite pos-parto e na tireoidite subaguda, tais desordens podem ser facilmente diferencia-
das tanto pelo quadro clinico-laboratorial quanto pelo duplex-Doppler colorido. Assim, este artigo tem o objetivo
de revisar a importancia do estudo da ecogenicidade no diagnéstico da tireoidite crénica auto-imune.
Unitermos: Ultra-sonografia; Ecogenicidade; Tireoidite; Crdnica; Auto-imune.
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Auto-immune diseases of the thyroid
gland represent a spectrum of several dis-
orderswhich share the presence of lympho-
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cytic infiltrate at variable intensitiesin the
thyroid parenchymaand production of anti-
thyroid antibodies®™. Amongst such disor-
ders, chronic autoimmune lymphocytic
thyroiditis stands out as the most frequent
cause of hypothyroidism® and one of the
most frequent specific autoimmune dis-
eases affecting humans'®. The prevalence
of chronic autoimmunethyroiditisishigher
after 50 yearsof age*®, affecting 5%-15%
of women and 1%-5% of men, according
to diagnostic criteriaand geographic local -
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ization®, with a potential incidence nine
times higher in women than in men®.

Under theclinical point of view, chronic
autoimmune thyroiditis may present under
two forms, namely: atrophic thyroiditisand
goiter or Hashimotos's thyroiditis de-
scribed by this author in 191289, Both
forms are characterized by the presence of
lymphocytic thyroiditis, anti-thyroid anti-
bodies in the blood, and different degrees
of thyroid dysfunction®. Grave's disease
isone of theforms of autoimmune diseases
of thethyroid gland that may be associated
with the presence of antithyroid antibod-
ies®. Equally, silent thyroiditis (painless)
and postpartum thyroiditis constitute self-
limited autoimmune disorders which
present lymphocytic thyroid infiltration,
both supposedly attributed to manifesta-
tions of chronic autoimmune thyroiditis™®.
Focal thyroiditis— another presentation of
autoimmune disease of the thyroid gland
—, may simulate a thyroid neoplasm®19,

Chronic autoimmune thyroiditis with
goiter ischaracterized by adiffuselympho-
cytic thyroid infiltration, with occasional
germinative centers, thyroid follicles with
scarcecolloid, fibrosis, and oxyphilic alter-
ations, such as Hurthle or Askanazy cells.
In atrophic chronic autoimmune thyroidi-
tis, thethyroid gland issmall, with lympho-
cytic infiltrate and fibrosis replacing the
glandular parenchyma®. In both variants,
lymphocytic infiltrate is the finding that
characterizesthe presence of thyroid gland
autoimmunityY,

CLINICAL, LABORATORY
AND CYTOLOGICAL DIAGNOSIS

Diagnostic criteria for chronic autoim-
mune thyroiditis are based both on clinical
signsand subsidiary studies®. Thepatients
may present with symptoms of hypothy-
roidism, and clinical examination may
demonstrate signs of this condition, but
typicaly only adiffusegoiter isfound, with
increased consistency, lobulated surface
and rarely large enough to cause compres-
sivesymptoms. Typically, patientswith the
atrophic presentation of chronic autoim-
munethyroiditisdo not present goiter®, on
the contrary, they present with adecreased
glandular volume at the moment of the di-
agnosis. Thisform of disease may present
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in the absence of a pre-existing goiter, or
may result from a slow and gradual pro-
gression of the disease with goiter!?,

Themain laboratory marker for chronic
autoimmune thyroiditis is the presence of
anti-thyroid serum antibodies. Antithyreo-
globulinantibodies (TgAb) were presentin
60% of patients, while anti-thyroid mi-
crosomal antibodies are present in 95% of
patients®. Most of times, anti-thyroid mi-
crosomal antibodies concentrations are
higher than TgAb concentrations, and a
positive result for thyroid peroxidase anti-
body (TPOAD) is a subtly more sensitive
marker for chronic autoimmune thyroidi-
tis than a positive test for anti-thyroid mi-
crosomal antibodies®. Thyroid scintig-
raphy is unnecessary to confirm the diag-
nosis of chronic autoimmune thyroidi-
tis*9. In the clinical suspicion of this dis-
ease, high anti-thyroid antibodies concen-
tration and a laboratory test determining
TSH levels are sufficient to confirm the
diagnosis“®.

Fine-needle aspiration biopsy should be
considered for cases where, despite clini-
cal manifestations of chronic autoimmune
thyroiditisand high anti-thyroid antibodies
concentrations, a thyroid nodule is sus-
pected, and also in the presence of a dif-
fuse, fast-growing goiter, especially in pa-
tients submitted to thyroxin therapy, torule-
out the diagnosis of athyroid gland lym-
phoma™13,

SONOGRAPHIC DIAGNOSIS

Although in the presence of clinical
manifestations of chronic autoimmunethy-
roiditis a positive test for anti-thyroid an-
tibodies may be considered as sufficient for
the diagnosis of this disease®, this method
may show negative results in the early
phase of the disease, as well as in some
patientswith subclinical hypothyroidism®.
With the development of more sensitive
TPOADbtests, relatively low concentrations
may be detected both in individuals with
other thyroid diseases (multinodul ar goiter
and thyroid neoplasm)® and healthy indi-
viduals (false-positive)®. Additionally,
although the presence of anti-thyroid anti-
bodies indicates the presence of lympho-
cyticinfiltrationin thethyroid gland (auto-
immunity), these tests do not contribute to

the differentiation among the severa pre-
sentations of autoimmune diseases of the
thyroid gland, such as focal thyroiditis,
diffuse thyroiditis and Grave's disease'®.

Therefore, asimple, fast, non-invasive,
reproducible, highly sensitive and specific
method like ultrasonography (US) could be
extremely useful in the early diagnosis of
chronic autoimmune thyroiditis.

US has been rapidly developing in the
last years and has played an increasingly
significant role in the diagnosis of thyroid
gland diseases. Several sonographic pa-
rameters contribute to the diagnosis of
chronic autoimmunethyroiditis, bothinthe
evaluation by B-mode ultrasonography
(glandular volume, texture and echoge-
nicity of the thyroid parenchyma) and du-
plex/color Doppler. Intheclinical practice,
thyroid volume and parenchymatextureare
described practically in every sonographic
reports but echogenicity is frequently ab-
sent, despite being highly correlated with
the presence of chronic autoimmune thy-
roiditis. So, the present study is aimed at
reviewing the relevance of the sonographic
echogenicity of the thyroid parenchymain
the diagnosis of chronic autoimmune thy-
roiditis, recommending a systematic de-
scription of this variable.

Thethyroid parenchymaechogenicity is
subjectively analyzed ascompared with the
echogenicity of prethyroid muscles and
submandibular gland and classified as
isoechogenic, hyperechogenic or hypo-
echogenic in relation to other structures.
Typically, anormal thyroid gland presents
a higher echogenicity as compared with
prethyroid muscles, and asimilar or dightly
higher echogenicity as compared with sub-
mandibular glands. The thyroid paren-
chyma s considered as hypoechogenic in
the presence of fewer internal echoes than
the submandibular glands, or similar to the
ones from prethyroid muscles>19).

Correlation between echogenicity and
cytopathology in chronic autoimmune
thyroiditis

Evidences of correlation between
cytopathological findings (lymphocytic
infiltrate) and decrease in echogenicity
were found with the aid of fine-needle as-
piration biopsy. This technique was em-
ployed to evaluate the area occupied by
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lymphocytic infiltrate and fibrosis with a
marked reduction in the thyroid echoge-
nicity™®.

Additionally, the echogenicity level was
correlated with the mean follicular lumen
diameter, that is to say, a normal echoge-
nicity was observed in patientswith 67 pm
mean follicular lumen diameter, and
hypoechogenicity in those with 25 pm on
average. Therefore, the normal echoge-
nicity represented normofollicular or
macrofollicular tissue structure, while a
hypoechogenicity pattern represented a
microfollicular or solid structurein patients
with chronic autoimmune thyroiditis®®.
Thedecreasein echogenicity was probably
caused by the reduction in the colloid/cel-
lular interface predominant in the thyroid
gland, representing a critical factor in the
sonographic reflection. So, in a normo-
follicular (normal thyroid gland) or macro-
follicular structure (colloid goiter), agreat
amount of ultrasonic waves interact with
the colloidal/cellular portion and are re-
flected to the transducer, resulting in anor-
mal echogenic pattern (Figure 1).

In the setting of reduction or absence of
follicles, there is a decrease in the sono-
graphic interface, causing an intense scat-
tering and absorption of sonographic
waves with a poor sonographic reflection,
resulting in a hypoechogenic pattern (Fig-
ure 2)19. Therefore, it is clear that the
echogenicity of the thyroid parenchymais
inversely correlated to the presence of lym-
phocytic infiltration and disaggregation of
thefollicular structure. In Grave's disease,
the presence of hypoechogenicity mani-
fests by a mechanism different from that
found at chronic autoimmune thyroiditis,
where hypoechogenicity is a result of
hypervascularization and hypercellu-
larity®?),

Echogenicity in the diagnosis

of chronic autoimmune thyroiditis:
predictive value, sensitivity, specificity,
accuracy and comparison with other
methods

The predictive value of hypoechoge-
nicity in the diagnosis of autoimmune dis-
eases of thethyroid gland (chronic autoim-
mune thyroiditis and Grave's disease) was
based on the evauation of a sample of pa-
tients who presented thyroid hypoecho-
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Figure 1. Transversal view of left and right thyroid lobes. B-mode US demonstrates typical aspect of thyroid
parenchyma echogenicity. The echogenicity level of the thyroid gland is higher than that of the adjacent

musculature.
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Figure 2. Longitudinal view of left thyroid lobe. B-
mode US demonstrates micronodular texture and
hypoechoic aspect of the thyroid parenchyma. The
echogenicity level of the thyroid gland is lower than
that of the adjacent musculature.

genicity. Fine-needle aspiration biopsy re-
sultswere compatible with chronic autoim-
mune thyroiditis in 352 patients, and
Grave' sdiseasein 47 patients. Positive and
negative predictive valuesfor hypoechoge-
nicity as indicators for autoimmune dis-
eases of thethyroid gland were respectively
88.3% and 93%, demonstrating that a de-
creased echogenicity indicatesahigh prob-
ability of diagnosis of these diseases.
Isolatedly, positive and negative predictive
values for chronic autoimmune thyroiditis
were, respectively, 59% and 93%, clearly
demonstrating that the absence of hypo-
echogenicity corresponds to a low prob-
ability of diagnosis of this disease®®.

The evaluation of patients diagnosed
with chronic autoimmune thyroiditis by

means of fine-needle aspiration biopsy has
shown that No clinical manifestation was
found in 29.3% of patients, antithyroid
antibodieswere not found in 13%, and thy-
roid-stimulating hormone (TSH) levels
were normal in 41%. While a cytological
study has been isolatedly effective in the
diagnosis for 91.3% of patients, US has
demonstrated 94.6% sensitivity in the di-
agnosis of chronic autoimmune thyroiditis
(presence of hypoechogenicity)®. In cases
where the isoechogenic pattern isfound in
agenera population, the specificity of this
parameter to rule out chronic autoimmune
thyroiditis exceeds 95%*9. In a selected
sampleof patientsin an ambulatory of thy-
roid diseases, absence of hypoechogenicity
was effective for ruling out the diagnosis
of chronic autoimmune thyroiditisin 84%
of patients®. So, USiis highly specific for
ruling out this disease. On the other hand,
the presence of a hypoechogenic pattern
cannot isolatedly differentiate between
chronic autoimmune thyroiditis and
Grave's disease, particularly in a selected
sample of patients with thyroid diseases,
considering that several of them may
present Grave's disease. Therefore, the
presence of hypoechogenicity is not spe-
cific for the diagnosis of chronic autoim-
mune thyroiditis. However, in this case,
clinical-laboratory findings in association
with USfindings will alow such differen-
tiation, considering the high specificity of
thisassociation for the diagnosis of chronic
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autoimmune disease even in a selected
population. Additionally, duplex color
Doppler can aid in the differentiation be-
tween chronic autoimmune thyroiditis and
Grave's disease™”,

Approximately 10% of individualsin
thegeneral population present some degree
of hypothyroidism whose primary causeis
chronic autoimmune thyroiditis®®. The
presence of non-diagnosed hypothyroidism
may represent severe problems, both in
children because of the risk for growth re-
tardation®, and in pregnant women be-
cause of therisk for miscarriage, perinatal
complications and impaired neurological
development of the fetus??. Hence the in-
terest in evaluating the most accurate diag-
nostic methods.

Aiming at comparing the diagnostic
accuracy of the sonographic hypoecho-
genicity in association with TPOAb con-
centrations in the diagnosis of chronic au-
toimmune thyroiditis, Raber et a. have
evaluated 451 patients with unknown thy-
roid statusin an ambulatory with high fre-
guency of thyroid diseases. The thyroid
parenchyma echogenicity wasrated asfol-
lows: grade 1 —normal, echogenicity simi-
lar to the one of the prethyroid musculature;
grade 2 —hypoechoicin relation to the sub-
mandibular gland and hyperechoicinrela-
tion to the prethyroid muscul ature; grade 3
— iso- or hypoechoic in relation to the
prethyroid musculature. In cases where
grade 3 was observed, the positive predic-
tive value was 95% and the sensitivity was
56%. On the other hand, the sensitivity,
including grades 2 and 3 for the diagnosis
of the disease was 84%, while TPOAb sen-
sitivity was 58%. Grade 1 (normal) speci-
ficity to rule out chronic autoimmune thy-
roiditis was 96%. These authors have ob-
served that 95% of patients with echoge-
nicity grade 3 at US presented with high
TPOAb concentrations®. Corroborating
these results, another study where the thy-
roid wasclassified according to four differ-
ent sonographic patterns, hasdemonstrated
that the patients with the highest pattern
(grade 4 — thyroid gland with increased
volume and diffuse and marked paren-
chyma hypoechogenicity) have shown the
highest anti-thyroid antibodies concentra-
tions, lowest T4 levels and highest TSH
levels®Y,
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In patients diagnosed with chronic au-
toimmune thyroiditis confirmed by a cyto-
pathological study, it was demonstrated
that the presence of thyroid parenchyma
hypoechogenicity is associated with a
higher probability of hypothyroidism than
in the presence of isoechogenicity®®,
Sonographic hypoechogenicity also is
more effective than anti-thyroid antibodies
in the prediction of hypothyroidism aong
the follow-up®.

It is important to note that, in 90% of
cases, the hypoechogenicity is a result of
autoimmune diseases, particularly thyroidi-
tis or Grave's disease. However, a typica
presentation of marked hypoechogenicity
in association with the presence of a
hyperechoic fibrotic pattern crossing the
parenchyma definitely confirms the diag-
nosisof chronic autoimmunethyroiditis®”.

The atrophic presentation of chronic
autoimmune thyroiditis may also corre-
spond to a sonographic pattern of diffuse
hypoechogenicity at ultrasonography. This
condition shows atypical decreasein vol-
ume and glandular echogenicity in 94.5%
of patients®®. In the setting of postpartum
thyroiditis, hypoechogenicity reached
maximum levels in the postpartum period
with agradua normalization along thefol-
low-up period. A persistent hypoechoge-
nicity demonstrated a continuous process
of destructive thyroiditis®,

Focal thyroiditismay represent amilder
or earlier form of chronic autoimmunethy-
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roiditis, and usually isobserved at USasa
hypoechoic focal nodule (Figure 3).
However, hyperechoic, isoechoic nodular
aspects, or even amixed echogenicity may
be present. In this case, fine-needle aspira-
tion biopsy is required to confirm the dis-
ease and ruling out the presence of a neo-
plasm@®,

So, severd studies have reported a pat-
tern characterized by adiffusely decreased
echogenicity in patients with chronic au-
toimmune thyroiditis. This is a relevant
parameter both for thediagnosis of thedis-
ease(8,9,15,16,18,19,24,25,30) and for predlCtl ng
the thyroid gland dysfunction along the
patients follow-up®29_ It is important to
notethat, bes desthe heterogeneoustexture
@530 or a finely micronodular pattern®?,
the classic sonographic appearance of the
thyroid gland in patients with chronic au-
toimmunethyroiditis showsthe presence of
hypoechogenicity (Figures 2, 4, 5 and 6).
The thyroid volume is increased in the
majority of patients (Figure 7), decreased
in patientswith atrophic thyroiditis (Figure
8), but may also be normal in some patients.
The presence of lymph nodes with a nor-
mal aspect in the cervical chain VI rein-
forces the diagnosis of chronic autoim-
mune thyroiditis®?.

Sonogr aphic diagnosisby meansof com-
puted histogram

In the above mentioned studies, the
evaluation and classification of thethyroid

LOBO DIREITOLISTHO

Figure 3. Focal chronic autoimmune thyroiditis represented by a hypoechoic, partially defined nodule (A)
demonstrating hypervascularization at amplitude color Doppler (B).
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echogenicity were accomplished by expe-
rienced observers as compared with the
echogenicity of the prethyroid musculature
or submandibular glands; on the other
hand, the interpretation and quantification

LOBO ESQ |

were subjectively accomplished. Although
the standardization of procedures involv-
ing the utilization of US equipment and
classification criteria have been proposed
by some authors, the method is still opera-

et e e e

tor-dependent. Aiming at a more objective
and quantitative eval uation, softwareshave
been developed for attributing numeric
scalesto the different gray tonalitiesfound
on thyroid gland histograms (Graw-Wert-

Figure 4. Longijtudinal views of thyroid lobe. Mode-B US demonstrates a diffusely heterogeneous texture of the thyroid parenchyma with no nodule (A). Am-
plitude color Doppler demonstrates a diffusely increased vascularization of the gland (B).

Figure 5. Longitudinal views of thyroid lobe. Mode-B US demonstrates a diffusely heterogeneous texture of the thyroid parenchyma intermingled with areas of
lower echogenicity (pseudonodules), where true nodules are not characterized (A). Amplitude color Doppler demonstrates increased vascularization of the

thyroid gland; and nodules are not delimited (B).

e ———
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Figure 6. Longitudinal views of thyroid lobe. Mode-B US demonstrates a diffusely heterogeneous texture of the thyroid parenchyma intermingled with areas of
lower echogenicity where true nodules are not characterized (A). Amplitude color Doppler demonstrates increased vascularization of the thyroid gland (B).

Radiol Bras. 2008 Nov/Dez;41(6):409-417
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Figure 7. B-mode US demonstrates chronic autoimmune thyroiditis with goiter: hypoechogenic and heterogeneous thyroid gland increase in volume (A,B,C).
Presence of hyperechogenic pattern of fibrosis (A,B) and lobulated margins (C).
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Figure 8. Atrophic presentation of chronic autoimmune thyroiditis with heterogeneous and hypoechogenic thyroid gland presenting with decrease in volume.

Einheiten — GWE). The higher the images
resolution, the higher the number of gray
tonalitiesidentified. Theblack color corre-
sponds to zero, and the white color, to the
highest value that depends on the image
resolution. Such technique alows the sup-
pression of the method subjectivity as the
echogenicity is numerically quantified, so
this variable becomes objective, quantita-
tive, highly sensitive and reproducible and,
therefore, capable of providing more accu-
rate statistical analyses. This method has
been adopted by several authorsfor evalu-
ating thyroid diseases as well as diseases
related to other bodily structures.
Computed histogramwas utilizedinthe
evaluation of the transversal view of thy-
roid lobes (steady brightness gain), and
demonstrated a significantly decreased
echogenicity in the patients with chronic
autoimmune thyroiditis (GWE = 19.6) as
compared with the control group (GWE =
25.6). Additionally, amarked hypoechoge-
nicity was correlated with high TSH (in-
cluding subclinical hypothyroidism) and f
TPOADIevels, but with no correlation with
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TgAb levels®, In the experience of the
authors of the present review, computed
histogram can also be performed utilizing
alongitudinal view of the thyroid paren-
chymaas compared with the adjacent mus-
culature (Figure 9).

Considering that the thyroid echoge-
nicity at computed histogram varies ac-
cording to the equipment and also to the
brightness gain adjustment, a comparison
between values obtained in histograms
based on transversal views of thyroid and
prethyroid musclesto avoid such problems.
This method is reproducible even when
performed in different equipment and a-
lows the observer to adjust the brightness
gain for abetter visuaization of the paren-
chyma, provided the same brightness gain
is utilized in the evaluation of the muscu-
lature. The thyroid was considered as
hypoechoic in cases where mean values £
two standard deviationsf thethyroid paren-
chyma presented overlapping with those of
the prethyroid muscul ature. All the patients
with chronic autoimmune thyroiditis
(100%) presented GWE values of the thy-

roid parenchyma overlapping those of the
prethyroid musclesand all the patientswith
hypothyroidism presented hypoechoge-
nicity involving more than 68% of the
gland®¥. Additionally, in patients with
chronic autoimmune thyroiditis, the histo-
gram demonstrated a significantly de-
creased echogenicity in the setting of hy-
pothyroidism as compared with patients
affected by euthyroidism®. Results ob-
tained with computed histogram corrobo-
rate the usefulness of the hypoechogenicity
of the thyroid parenchyma in the diagno-
sis of chronic autoimmune thyroiditis and
aso in the prediction of hypothyroidism.
The above mentioned studies have
evauated the echogenicity by selecting
regions of interest (ROI) on transversal
views of the right and left lobes. Initidly,
the images were saved in JPEG files and
transferred into aworkstation for analysis,
which limited the utilization of the method
because of the work and time required for
accomplishing this task. Presently, some
ultrasonography systemsare endowed with
softwareallowing area timeimagesanaly-

Radiol Bras. 2008 Nov/Dez;41(6):409-417
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Figure 9. At left, computed histogram in a longitudinal view of the thyroid parenchyma, and at left, in a transverse view of the sternocleidomastoid muscle (1),
prethyroid musculature (2) and subcutaneous fat tissue (3). One can observe that the mean value of the thyroid parenchyma echogenicity is lower than that
of the adjacent muscles, configuring the hypoechogenic pattern of chronic autoimmune thyroiditis.
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Figure 10. At left, computed histogram in a transverse view of the left thyroid lobe, and at right, in a transverse view of the sternocleidomastoid muscle (1),
prethyroid muscle (2) and subcutaneous fat tissue (3). One can observe that the mean value of the thyroid parenchyma echogenicity is lower than that of the
adjacent muscles, configuring the hypoechogenic pattern of chronic autoimmune thyroiditis.

sis, making the procedure easier to perform
(Figures 10, 11 and 12).

Thefast development of new softwares
for evaluating echogenicity hasresulted in
several improvements. One of them allows
the evaluation of echogenicity in athree-
dimensional (3D) ROI®®: another alows
outlining a structure during the scanning,
estimating the volume and volumetric
mean values for the echogenicity of the
wholetissuerather than only of atransver-
sal or longitudinal view of the selected re-
gion®?. This development will alow that

Radiol Bras. 2008 Nov/Dez;41(6):409-417

theregion evaluated by the observer isrep-
resentative of the actual mean echogenicity
of the whole structure, resulting in ex-
tremely highinter- and intraobserver agree-
ment coefficients, besides making this pa-
rameter even more sensitive and reproduc-
ible.

CONCLUSION

Once the value of echogenicity in the
diagnosisof chronic autoimmunethyroidi-
tisisdemonstrated, it isrecommended that,

besides volume and texture data, asystem-
atic description of the thyroid parenchyma
echogenicity, evenif subjectively anayzed,
should be included in thyroid US reports.
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Figure 11. At left, computed histogram in a transverse view of the left thyroid lobe, and at right, in a transverse view of the sternocleidomastoid muscle (1),
prethyroid muscle (2) and subcutaneous fat tissue (3). One can observe that the mean value of the thyroid parenchyma ( ROI 1 at left) echogenicity is higher
than that of the prethyroid and sternocleidomastoid muscles (ROl 1 and 2 at right), configuring the normal echogenicity pattern of the thyroid.
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Figure 12. Computed histogram in a transverse view of the thyroid gland e sternocleidomastoid of an
individual with normal echogenicity (A) and of another with chronic autoimmune thyroiditis (B). The graphics
illustrate the pattern of distribution of the gray scale within the ROI 1 (thyroid) and ROI 2 (muscle). The
dashed lines show the minimum (mean — 2 standard deviations) and maximum (mean + 2 standard
deviation) values for each distribution in the gray scale. One can observe that, in the individual with normal
echogenicity, these lines do not overlap each other, demonstrating the normal echogenicity pattern of
the thyroid. In chronic autoimmune thyroiditis values overlap, demonstrating the hypoechogenic pattern
of the thyroid (Modified from Mazziotti et al.®¥).
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